Introduction
Sedimentation preferred treatment method for removing solids from stormwater runoff, either as the sole treatment or as pre-treatment prior to filtration. Sedimentation design is based on Stokes' Law, where complete sedimentation is assumed for all particles whose settling velocity exceeds the surface overflow rate. The primary controlling factor is the surface area available for settling. Percent removal can be estimated based on removal fraction of various pollutants according to the associations with solids in stormwater of a particular size (Figure 1 : pollutant load vs. particle size). Stokes' Law, though, does not account for resuspension and transport, which has been documented in some stormwater sedimentation devices. Inclined plates increase solids removal by reducing the Reynolds number and the resultant turbulence in the system. The stacked design allows for surface loading rates higher than conventional detention facilities for a similar physical footprint. The Hjulström diagram (Figure 2 shown with results), typically used to determine solids movement from a flat surface such as streambed erosion, graphically represents the interaction of the three processes -sedimentation, solids transport, and erosion -by relating flow rate/velocity to particle size for the three processes.
Methods

Analytes and Analytical Methods:
Total Suspended Solids (TSS) -Standard Methods 2540D. Suspended Sediment Concentration (SSC) -ASTM-3977 Particle Size Distribution (PSD) -Cascading Sieves combined with Coulter Multisizer 3 Analysis for particles between 0.6 -240 μm. Tests were run both in controlled laboratory conditions on a full-scale device and at a typical field installation at the Harrisburg Public Works Yard.
Laboratory tests followed NJDEP protocols. Field Tests followed US EPA/ETV field-testing protocols for stormwater.
Conclusions
Inclined plate settlers are an efficient method of stormwater solids treatment because they have high removal efficiencies for a small footprint. The Hjulström diagram can be used to predict performance of inclined plate settlers treating stormwater runoff. This information, when combined with a characterization of the solids running off the site, can be used to predict overall pollutant removals in the device. The tested inclined plate settlers were capable of performing at design criteria, with >95% removal for particles >250 µm. Laboratory influent median particle diameters of 70 µm were reduced to median effluent diameters of 30 µm, while the field influent median particle diameter of 30 μm was reduced to an effluent median particle diameter of 7 μm.
Research Objectives
Evaluate an stacked inclined plate sedimentation device (Figure 3 ) designed to remove solids from stormwater and simulated-stormwater runoff under varying flow/load conditions. Determine if the Hjulstrom diagram (used for bed erosion and transport calculations) could be used to predict the removal efficiency of this stacked inclined-plate sedimentation device. 
Results and Discussion
Sum of loads analysis on the field testing samples showed that the inclined plate settler was capable of removing 61% of the influent solids, and 97% removal for particles >250 µm. The controlled laboratory testing showed a weighted removal efficiency of 78%. The sedimentation line on the Hjulström diagram (Figure 2) relates the smallest particle that settles in the system to the flow rate. As sedimentation is adversely affected by water temperature, poorer correlation are seen in the winter for both laboratory and field samples. Good correlation seen during other seasons for predicted lines vs. samples. The TK 18 reduced the median influent particle diameter of 70 µm to a median effluent particle diameter of 30 µm, while the field-tested device reduced the influent median particle diameter of 30 μm to an effluent median particle diameter of 7 μm (Figure 4) . 
Results and Discussion (cont.)
The laboratory testing protocol also required evaluation of scour and resuspension by passing clean water at 100% design flow over the storage area filled to 100% capacity. No scour was observed during this phase. Figure 5 highlights the relationships between effluent concentration and influent concentration or loading rate. The figure shows that the effluent concentration increased with increasing influent concentration and increasing loading rate, but the 75 th percentile effluent concentration never exceeded 100 mg/L.
